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we have not found vertical u ward velocities so 
those given above, although f l  orizontal eastwa rat veloci- as 
ties amounting to more than 50 m./sec. are not uncom- 
mon, and the values of q5z are roportional to this. 

Hence i t  seems that general P y, at least in the southern 
part of the cyclone where westerly winds blow in all the 
strata, the verticaf upward velocity that would be pro- 
duced by (GL and thus indirectly b these strong westerly 
winds, is greater than the one rea 8 y observed. Now the 
observed velocity is produced jointly by q5z, the vertical 
pressure adient E ,  and the friction (whch latter may be 

and thus it follows that E must be ne ative. ne lectedf 
!Ius remarkable result may be expressed in the ollow- 

ing manner: A part of the as uivu of the westerly Winds 
revailing in the cyclone is used in pumping the air up, 

Ey means of (I., against the mean vertical temperature 
gradient e, which tends to make it descend. 

Now Prof. H a m  has shown (19) that the mean tem- 
perature of the air column in the inflowing winds of a 
cyclone is genzrally so much lower than that of an anti- 
cyclone, that the vertical temperature gradient of the 
former must probabl be directed downward. This re- 

forth much criticism, as the incontestable fact of an 
u ward motion in cyclones seemed then inex licable. 
$ann himself has pointed out that the mechanic3 energy 
(& vivu) of the u per current may be able to pump u 

believe that I have now shown how this transformation 
takes place. Of course, there may be modes of trans- 
formation other than the above, but this evidently will 
accomplish much. As to the uis  viva of the upper cur- 
cents of the cyclone, it may originate partly from the 
general atmospheric circulation, and partly from the 
mechanical energy produced by the c clone itself from 
the latent heat of aqueous vapor. T i e  proportion be- 
tween these two sources of energy is probably quite 
variable. 

There is another observed fact, which is ex Iained by 

in westerly upper currents than in easterly. Now, since 
is directed upward in the former and downward in the i”. atter, the air will generally rise in a westerly current and 

thereb be cooled, so that the aqueous va or contained in 

cirri consist. The reverse will take place in an easterly 
current. 

The vertically deviating component #z will also have a 
marked influence on the propa ation of the cvclone center. 
Considering the well-known %iagrams of clement Ley 
and Hildebrandsson, we find that all strata, u per and 

Thus the currents of all strata iu this quadrant will have 
a downward acceleration (#z negative) which after ti time 
will give t~ downward velocity. This will reach its maxi- 
mum somewhere to the west of the center, in the rear of 

f 

sult, although deduce B from incontestable facts, has called 

JE the air of the cyc P one against the pressure gradient. 

the action of #z. Clement Le and Hildebranc f sson have 
observed that the cirrus clou B s are much more numerous 

it will l e condensed and form the ice nee R les of which the 

lower, have a westward com onent of horizont &p velocity 
in the northwest quadrant o P the cyclone, but in no other. 

the western half of the cyclone and that the reverse will 
happen in the eastern hdf. Obviously this will contrib- 
ute to fill u the western part and empty the eastern part 
of the cycone, P so as to displace the center eastward. 

668281-34--.1 

Certain1 the propagation of a cvclone is a very compli- 

causes, but I t8hink the cause above named is in most cases 
a very efficacious one that may not be neglected. 

REFEBENCE~ AND NOTEE. 

{I) Partly extracted from the memoir: “ a e r  die Einwirku 
ab enkende Kraft der Erdrotation auf die Luftbewegung.” 8:; 
till K. Svenska Vetensk.-Akad. Handl., Bd. 15, AM. 1, No. 14. Stock- 
holm, 1890. 

(2) The cause of the general trade-winds. Phil. trana., London, 
1735. 

(3) Memoire sur lea 6 uations du mouvement relatif dea syatkmea de 
corp. Jour., Ecole poTytechnique, t. 16, cahier 24, p. 142. 

(4) Motions of fluids relative to the earth’s surface. Mathema$xal 
monthly (Runkle), 1859; and then in Ferrel’s well-known Re- 
search .” 

(5) &des sur lea mouvementa de l’atmoaphhe. Christiania, 1876 
and 1880. 

(6) Trait6 de mkhanique rationelle, par M. Ch. Delaunay. 2me. 
&I., Paris, 1857. p. 94. (I have not ~ e e n  the first edition of t h b  trea- 
tise.) The proof is reproduced in “COUIB de m&anique” par M. 
DeRpckioux, etc. Avec des Notea y M. G. Darboux. t. 1. Paris 
1884. p. 176 ffg. Also in Schell’s Theorie der Bewegung und der 
Kriifte’ there is a geometrical proof of Coriolis’ theorem. which ia 
clear and rigid but rather long. 

Lchrbuch der Yeteorologie. Hamburg. 18115. . p. 16. $1 :e;f&~f b quite general; only for the sake of perapcaaty we 
refer the position of the mobile immediately to the earth. 

(9) Instead of these we may use the geographical latitude and the 

cated p i! enomenon which may have many coiiperatlng 

radius of the earth, without introducing any sensible error. 
S rung. Lehrbuch der Meteorologic. p. 80-81. 
Tiis is evident since then u is perpendicular to the 
Because o ia equal to the quotient of 2z by a a i d 3  day ex- 

uatoT. 

pressed in seconds of mean time 0=2z/86 164.09Hom=0.00 007 292 1. 
13) .Set Sprung’s Lehrbuch. p. 16. t 14) Etudes sur les mouvementa de ’atmwphkre. Chrietisnis, l876, 

and Ztschr. d. G d l s c h .  f .  Meteorol., Wien, 1877,13:63. 
(IS) Meteorologische Zeitschrift, Wien, 1888, 5. Jhrg., 
116) These measurements number more than 2,000. h cal- 

cu ated some years previous to 1893 they have not yet been p%.iahd 
in extenso, partly for want of time and partly for other reaaona. 

(17) Ths is according to Jordan, “Handbuch der Vermemmp- 
kunde,” Stuttgart, 1877 1. Bd., p. 632. Bauernfeind’s inquiries 
furnish for a difference of height of 1 km. a mean error of fS.7 meters 
in the difference when determined barometrically. This, if due to II 
vefiical gradient, would require a gradient of about 50 mm., which ia 
obvloualy impossible. 

For the rest, it would evidently require very exact barometric obaer- 
vations to determine even a honeontal gradient in 80 ahort a distance 
BB 1 km. 

1 (IS) The second integral, &to=- nat. log E ,  givea the time neeee- 
C s, 7 for the vertical movement from s, to z. If z p 0 ,  it becomes 

in nite, which is rational, as we have supposed both acceleration and 

(19) Scs eB4 eteodogische Zeitachrift, ien, 1890, 7.  Jhrg. p. 226,328, t ual to 0 at the ground (5-0 
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XETEOR0U)GY AT THE LICK OBSERVATORY.‘ 
By WXLLUM GAFIDNER REED. 

[Dated, University of Calffornia, Department of Geography, June IO, 1914.1 

INTRODUOTION. 

The Lick Observatory was founded under two deeds 
of trust by James Lick of San Francisco, the h t  dated 
July 16, 1874, and the second Septembey 21, 1875. 
These provided for “a powerful tdescope, * * * and 
also a suitable observatory connected therewith.” gter 
a careful consideration of various possible sites (restncted 
to the State of California by the terms of the trust) the 
choice was Mount Hamilton, Iat. 37’ 20’ north,  OW. 
121O 38’ west from Greenwich, altitude: 4,:09 feet above 
sea level, located among the Coast Ranges m the eastern 

1 The writer wishes to thank the memben of the stafl of the obOt.rvatory, without 
whose coo emtion and assistance thb stiidv could not have been made snd in p a t t b k  
to thank 8irertor W. W. CamDbelI for thk meteorolo&al dab, the bhotographa, and - . .  
numerous other courtesies at tho observatory. 
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p e t  of Santa Clara County. The general location of the 
mountsin and the larger topographic feature of the 
region are beat studied with the aid of the U. S. Topo- 
graphic Atlas sheets for California. The top0 aph of 
the r ion is shown in detail on the Mount Eamigon, 
Cal., %et of the To o v a  hic Atlas of the U. S. pub- 

located on “Observatory Peak,” the third of the highest 
peaks of the mountain, while on the higher e a b  are 

power. The eneral relations are shown by figure 3, a 

northeast of the observatory, and one of t e two highest 
aks of the mountain. An act of Congress, approved 

!&e 7, 1886, anted the trustees somewhat more than 

of the mountain; later James Lick and Robert F. Morrow 
ave the trustees about 190 acres more, “so that the 

8bervatory is secured forever against buildings in close 
proximity to it.” The deed of trust provided that when 
the telescope and the observatory were completed they 
together with the land, should be conveyed to the Regents 
of the University of California, the corporation to which 
the government of the State University is entrusted. 
An surplus of the $700,000 provided for the construction 
an B equipment of the telescope and the observatory was 
to be turned over to the university and the income 
devsted to the maintenance of the observatory. The 
observatory was to be known as the Lick Astronomical 
Deyrtment of the University of California. 

I n e  actual work on Mmnt Hamilton began in the sum- 
mer of 1880, and the regular astronomical work of the 
completed observatory on July 1 ,  1888. Since then the 
observatory has been in continuous operation. I t  is sig- 
nificant that the first volume issuod from the observatory 
contains the following: “The Observatory is not piiniarily 
destined for a nieteorological station. Its very escep- 
tional situation, however, creates a responsibility on its 

art to engage to some estent in makin routine meteoro- 

has been obtained.” The results of the observations 
have been published from time to time by the Astrononii- 
cal Societ of the Pacific. A considert~ble volume was 

for lacks of funds. Great CI edit is clue many n-e:iibers of 
the staff and especially Dr. Pwrine for the escellent con- 
dition of the record. 

lished by U. S. Geoogica f P  Survey. The buildings are 

placed the reservoirs for the water supply and \ ydraulic 

photograph o f the observatory from Co ernicus Peak, 

two sections o Y Government land including the summit 

R 

pogical observations, and a suitable out 8 t for this purpose 

compiled z y Astronomer C. D. Perrine, but not puhlishocl 

METEOROLOGICAL OBSERVATIONS. 

Although the regular astronomical work of the observn- 
tory did not commence iintil July 1, 1888, nieteo:.ologicnl 
observations have been macle on Mount H a d t o n  qince 
September 11, 1880. During the e iod of constrnc,tioil 
the observations were nece:sa-ily r iwitoJ hy the “other 

Altltude determlnsd In 1 1 7  under the dlrgctlon of 13’. G. Raymond of the De art. 
ment df Clvll Englneeriyof the Unlversltv of California as 4 ZP.32 feet to a brncx on 
the marble Boor of the o servator by levels from the Madiet btreet btation of the 
S*them Pacltlc Railroad In 6an f&e (elevstlon 88.7 leet,assumed). See Publ. 4st .  

Tim sltltude hstad 9;“k Unlted States Coast and Geodctb Surwy 8’1 1 298 9 
inem (4,2132 feet) on top of th6 12” dome. ‘ I .  . . the height of the &I1 ’[12”] 
d o h  bove the marble floor of Ihe  Llck Observatory Is stated to be 40 Ieet 4 Inches 

&t8rs). henee the hei ht of the marble Boor Is 1 286.6 meters or 4 221 feet.” see pi, C. & 6. E., S p & l  6ubllcatlm No 4 IWO) “The Transcmt&ental Triangu- 
Iskern by Charles A. Schott. This elevation b smted In “TrL?neulatlon In ~’alliomls, 
Pat$ flp A p n d h  5 of the Annual Report n2 the Superbtendent for 1910, as belong- ’‘ those [elevations1 determlnerl by nonreciprocal zenith dlstance meas- 

b h % ~  the probable errbr map be as much, In some cases, BS *io meters.” 8% c. 8 0 . 8 .  A m .  RP t. for ieio (1811) p. m. 
The altitudP Is stated E “A Dlctionar or Altltudes in the UnIted States” on the 

authority of the United States Geologlcs?Survey 8s 4,!209 leet. U. S. G. 8. Bull. 274 (irn) p. 8R. 
The altitude of the Southern PeciRc track at 6an Jose Is stated in U 6 0 S Bull. 

a74, p. 1%. (y1 the authorit of the U. S. C. & 0. 8. as 118 feet. Tho’alhhe’oI the bun of the rall Lo stated on %e present rallroad proflle as 98.81 feet above the me811 sea 
level datm of the U. 8. Geolnpml Surw 

8 Publhtioua d the Llck Observatory orhe  Unlverslt of Caliiomts, 1981. vol. 1, pt. 9. 
D&ptiam of the Metsorologhl Instruments, by E. 6. %olden, p. 78. 

Boo. Psrlllc, vol. 3 (1891 

and more important occupation” of construction. How- 
ever, the record during this time is surprising1 complete, 

superintendent of construction, b whom they were almost 

Mount Hamilton for which the record is now available. 
Unfortunately the observing hours from November 9, 
1885, to June 30, 1888, were not stated; nn records are 
available for certain months, as will be seenfrom the table. 

From July 3, 1888, meteorological observations were 
macle at 7 a. m., 2 . in., and 9 p. m. until September 30, 

made at 8 a. in. and 8 p. m., Pacific standard time. These 
observations have included pi essure from a mercurial 
barometer, wet- and dry-bulb teni eratures, wind direction 

of cloud and occiirrence of fog, both on the mountain and 
in the valleys. At the 3 p. in. and later at the 8 a. m. 
observations dial readings of the aneniometer have been 
made; at tho 9 p. ni. and later at the 8 p. in. observationa 
the m&uimuni and minimum temperatures have been re- 
corded and the self-registering thermometers set. Con- 
tinuous autographic records of pi essure, precipitation, 
and wind movement since 1888, and of air temperature 
since 1890 are also available. 

The regular voluntary (coo erative) observer’s reports 

Bureau. They have been printed in the climatolo ‘cal 
publications of those services. Summarized data ave 
been published in United States Weather Bureau bulletins 
“L”  and “ W,” and also by Director Holden, Dr. Perrine, 
and Dr. Maddrill, of the obsorvator staff, in the Publica- 
tions of the Astronomical Society o 9 the Pacific. The rec- 
ord from Se tember 11, 1850, to October 31, 1885, was 

Volunie I. 

chiefly because of the interest of Thoniaa E. 5 raser, the 

entirely made. Table 1 shows t l e observations made on 

1908. Since Octo E er 1, 1908, observations have been 

and force on tho Hazenscale (unti P Sept. 30,1903), amount 

have been sent to the Signa r Service and the Weather 

printed in f u  P 1 in the Publications of the Lick Observatory, 

INSTRUMENTS AND INSTRUMENTAL RECORDS. 

The meteorological instrunients were installed at the 
observatory in 1584 and 1885. These instrunients in- 
cluded: 

A Draper self-recording (weighing) mercurial baro- 
graph, magnif ing five times. 

A Draper scgf-recording (weighing) rain gage. 
Two mercurial bxon-eters, one hy J. nnd H. J. Greon of 

the Fortin cistcn type, large bore (0.55 inch) tube, and 
one by John Roach, type not stated. 

Eleven exposed thermometers, two m&simum ther- 
mometers, and throe minimum thermometers, all by 
Gioen; of these one minimum and two esposed were fur- 
nished by the Signal Sorvice; the others were compared 
ani1 ce: tified by Yale Colle o. 

An ane:r.oir.eter of the 8 nited States Weather Bureau 
pattern, reading by dial to miles of wind travel (ratio,cup 
travol : wind travel :: 1 : 3) and recording electrically on 
a Weather Bureau type of “single register.” ’ 

eriod of 
construction is far f i  om com.plete. The type of t \ ermom- 
oter in use hefoie 1885 is not stated. I n  1885 and 1886 a 
number of “standard” thermometers were furnishod by 
Green; the Winchester Obsorvatory of Yale Colle e com- 
pajed these with a standard. No record is avai P able of 
the method of determining relative humidity, which was 
f i s t  recorded in 1886. I t  is probable, however, that the 
relative humidity was at that time obtained from wet- and 
dry-bulb readings according to the method then in use by 
the Signal Service. 

Tho iecoid of instruments used duiing the 

4 For a more com late deso3lptim d t h m ~  instrUmcmte d their e~rposru*l am Publ. 
Lhk obs. univ. CQIf., m7, vol. 1, pt. 8, pp. 7 8 4 .  
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FIG. 1 'I 

I 

neral view of Lick Observatory, on Observatory Peak of Mount Hamilton, Cal., from Copernicus Peak to the northeast. 
(Photo. by C. A. Bergmann, Apr. 2,1914.) 

FIQ. 3.-Details of rain gage exposure on the roof of Lick Observatory 33 feet above the 
~ u n d .  Thareoordingapparatusisimmediately below. (Photo. b; C. A. Bergmann, 

y 29,1914.) 
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TABLE l.-S&dule of Meteorologml Observations at th.e Lick Observatory. 

Dates. 

Sept 11 1880 toSept. Is 1880 ........................................... 
Sepi  d IWI' to nee 1 ~ R R O  ............................................ 
DW '2 ~ R I I  io Dec. 21 'Iff50 ............................................. 
Dw: !& Id, to June I'2,IRXl ............................................ 
June 13 1981. to Feb. 28, 1S2  ............................................ 
Mar. 1, '1862, to June 30, 1882 ............................................. 
Se t 1'1882'tO July'l6 '1884 ............................................ JJ '1.1 issi to sept 3i, i w  ........................................... 
2: \ il% \ p , ~ <  ;k.:. 
Feb.'9,'188B,'to Jul i sd ,  1886 ............................................. 
Jul 31 1886 toSept 30 1 W  ........................................... 
0 2 1  iRRe 'toFeb.5 1d87 .............................................. 
Feb d 1S8f to Apr. d 1S7  .............................................. 
A r: 4: 1987: to June $3, l a 7  ............................................. 
J& 1 1X87 to July 31 1887 ............................................. 
Aug. 
hug. 1$ 1PE7 to Sept. 30,1887.. ......................................... 
oct. 1. is57, to DW. as, I S S ~  ............................................. 
Dee. 30.1837. to Jan. 31.1RR8 ............................................ 

;Ill; ~~18882to&l&l~llty&. ........................................... ............................................ 
........................................... ............................................ 

........................................... lSS;, to Aug. I!', lSR7. 

~ ~ ~~ 

wind. 
Relative Pre$p- - I 

I 
Temperature. 

Pres- 
sure. Humidity. tation. 

~ ___ 
Daily. 

............................................. I ........................................... Feb 1 lW .to Mar 31 '188s 
Tun; 1' lO(15' to June 3d 18%. 
JUI 1 '1~1~ ' to  Sept.30; 1 ~ 8  
O d 1 :  1W: to data.. 

............................................ 
I ................................................... 

.......... 
Daily.. . 
6 p . m . .  
6 p . m  ... 
6 p . m  ... 
6 p . m  ... .......... 

Max ... 
Max... 
Max ... 
Max ... 
Mas ... 
Nax ... 
Max ... 

............ 
6 p. m?. .. .I 
6 p. m? .... 
6p.m? .... 

6 p. m?.. .. 
Bp.m? .... 
6 p. m?.. .. 
6 p. m?.. .. 
6 p.m? .... 
7% 2p, 9. 
8p, SP 

............ 
6 p.m? .... 

6 p . m  ... Max ... 
6 p . m  ...I Max ... 
6p.m ... Mas ... 
(ho record) ..... 
T w i c e  Max... 

Doily.. . Max ... 
Daily ... Man ... 
Daily.. . Max ... 
(No record) ..... 
Daily ... Max ...I 
Daily ... Max ... 
Daily.. . Max ... 
Daily.. . Max ... 
Daily ... Max ... 
Daily ... Max ... 
7.,2v,Qp Max ... 

6 p . m  ... ! Max ... 

(No IPCIJ;~! 
Daily. I 

I ......................... 
Min ... 6 p. m? .... 
Min ... 6p.m? .... I 
Min.. . 6 p.m?.. .. 

Mln. 
Yin.. 
?din.. 
?din.-. 
Nin.. 
Min 
Min 
Min.. _ ,  
Nin 
Min. 
Min. 

Min...  

. ..................... ........................ .............. /. 1 Dally.. 
............ .,:-.-. ......................................... Daily.. . ........................ Dailv.. -1.. ...................... 6 p. m.. . ........................ DaiI?. .................................... ......................... Daily.. ......................... 6 p. m. ... ........................... Daily ........................... 6 p . m  ... ........................... Daily ........................... 6 p . m  ... ........................ Daily.. ................................... ........................... Daily ... I ........................ 6p.m ... .......................... : :I.. ................................ .......................... ........................ 6 p . m  ... ................................ ..........I .............. I .................... ........... -1.. .......... Monthly ........................ Dally ... I .......... 

Daily.. . 
Daily.. . 
Daily.. . 

Dally. 
Dally. 
Daily. 

Daily. 
Dnlly. 
Dally. 
Dally. 
Dally. 
Dally. 
Dally. 

Dally. m. 
Daily. 

%g 

b, SP 

~- 
1 May !27,1691, the anemometer was lowered 10 feet to its present position on the Meridian circle house. 

Max ...I 

Atmospheric pressure. 
Pressure was observed by means of an aneroid barome- 

ter until July 1 , 1585, when the thrice-daily observations 
with the memirial barornetor began. In  lSSG the COI'I'OC- 
tion for the aneroid was +0.21 inch, but the record does 
not show that this correction was a Ipliod. Since lSSS the 

ter No. 2839 Green. This instrument has a laiga-bore 
tube (0.55 inch inside); the scale is grnduateil in twm- 
tieths of inches to rend directly to  the argument of the 
Pulkova refraction table?; by a vo-mier to 0.005 inch. The 
record had been entered 0.  iginally to scale numbers, but 
converted to inches and thousandths to May, 1906. The 
preqsures are available foy each observation. 

The barometer has been e s  osed, from the first, on 

location is shown by A in figure 4. The instrument 
hangs about 13 inches from the wall and is held in a verti- 
cal position by a shelf around the cistern. The cistern is 
4,212 feet above sea level (assuming the elevation of the 
marble floor is 4,209 feet). The readings and averages 
that have been issued from the observatory have been 
corrected for the temperature of the mercury only. The 
walls of the Meridian Circle House are double, the inner is 
of solid redwood and the outer of louvers of galvanized 
iron (see fig. 2). The space between the two walls is 
about 2 feet.6 There is an am le chamber or attic over 

that the inside tern erature is the same as that of the 

warmin by solar radiation is prevented by tlie construc- 

in 1902, and seems never to have been used for meteoro- 
logical observations. 

pressure readings have been macle i rani nierc.u:.iitl baro:iie- 

the inner north wall of the II P eridian Circle House; its 

the observing room and the bui .p ding is well ventilated, so 

outside air; the bui f ding is never heated artificially, and 

tion.' fil le Roach barometer was not a t  the observatory 

Min.. . 
Min ... 
Nin ... 
Min ... 
Min ... 
Min ... 

0 For a more complete description of the Meridian Circle House uee Publications of 
the Lick Observatory, 1900.4:5. 

6 A series of comparisons made by R.  T. Crawford in June and Ju!v ISW showed.an 
average difference of temperature in the sptlre between the wolls and &de tbe Xeridlan 
Circle Hoiise of + 0 . 0 3 O  and a maximurn dillerence of +1.l0. In a series In October and 
November 1 M  the maximum difference was +?.lo excepi for one difference of -3.7' 
at a tlme &hen ihe outside temperature was rising nrbirlly. See Publ. Lick Obs. Univ. 
celll. 1913,7:1@3-165. 

.................... 
6 p. m?. .. ./ 
6 p. m?. ... 
6 p. m? .... 
6 p.m? .... 
6 p. m? .... 
6 p.m?.. .. 

A continuous record of pressure has been kept since 
July 5, ISSS, by the Draper weighing mercurial baro- 
graph, magnifying five times. This instrument consists 
of a barometer tube supported at  the top, with its lower 
o en end dipping into a cistern hung on s iral spr . 
into the cistern, increases its wgight, and stretches the 
springs; a pen attached to the ciaern records on a mov- 
ing sheet of pa er behind the barometer. The record 
sheet is change! daily a t  noon. No correction for the 
temperature of the mercury need be a plied to the read- 

not the length of the column is recorded. The correction 
for change in the s rings with temperature is small enouoh 
to be negligible. &he baro ra h is exposed o pmite tge 

observatory (see D ia fig. 4). The top of the mercury in 
the cistern is usually a t  about tlie same elevation above 
sea level as the fiducial point of the Green barometer 
in the Meridian Circle House. 

Air temperature. 
From September 11, 1SS0, until September 30, 1885, 

the thermometers were esposed in a wooden box at one 
of the cottages some 70 feet below the observator 
about 300 yards to the northeast. The records o 9 tem- and 
pwature before and after October 1, 1SS5, are, therefore, 
not strictly comparable.' Since October 1, 1885,. the 
exposure has been between the north walls of the Mendian 
Circle House about 7 feet above the ground. The loca- 
tion of the instruments is shown by B in fi ure 4, and the 
outside of the Meridian Circle Housc an d the character 
of the veiitilstion b figure 2. Until Se tember 30, 1908, 
there were espose K here maximum anc 9 minimum ther- 
mometers (Weather Bureau type) and wet- and dry-bulb 
thermometers forming a stationary sychrometer. Since 

zt whirled thermometer under conditions which me dis- 
cussd bdow. Both spherical- and cylindrical-bulb ther- 

&th a decrease of pressure mercury flows P rom the 7 tu e 

ings of this barograph, as the weight o P the mercury and 

rain-gage on the south w dP o the east vestibule of the 

October 1. 1905, wct-bulb readings R ave been made from 

.......... 
Daily.. . 
Dally.. . 
Daily.. . 
Daily ... 
Daily ... 
Daily.. . 
8,2r,@ 
b, @ 

1 See Perrine, C. D., In Publ. Bstrom. 8oc. Paclflc, 1893,7:1!24. 

Daily. 
Dally. 
Dally. 
IMly. 
Dally. 
Daily. 
Datly. 
Daily. 

Daily.. ./_ ....................... 
Daily.. .I Daily max. . 
Daily.. . (1) 
Noon .... nal!y max.. 
Noon .... Daily mas..  

Daily.. . .......... 
Daily ... 
Daily ... 
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mometers have been used on the ychrometer, but no 

seems to have been an irre ular succession of the two 
t 
%ontinuous records of temperature have been obtained 

from Richard seven-da thermographs since November 

reading hom +5O to +looo F. was exposed with the 
mercunal thermometers. The record sheets have been 
changed on Mondays a t  noon. There a few thermogrwnis 
for the year 1890 and continuous records from August 31. 
1893, to November 21, 1893, but the ex osure of the 
instrument during this time is not state1 This ther- 
mograph was compared with the exposed thermometer 

record is available of the service o r each type, and there 

21, 1893 when a stan 1 ard size (B. C. M.) instrument, 

es as thermometers were % roken in service. 

ERIDIAN ClRCLf 
HOUSE 

.THER REVIEW. JUNE, 1914 

tures for September 11, 1880. The thermometers were 
esposed in a wooden box on the “flat” about 70 feet be- 
low and 200 yards northeast of Observatory Peak until 
October, 1885, when they were moved to their resent 

Circle Rouse. ’&e ven tilation of the early exposure in the 
wooden box was probably not as good as could be desired. 
Since October 1,1855, the exposure has not been changed. 
Before June 30, 1888, maximum and minimum readings 
were usually made at  6 m., although there are some 

until November 30,1889, these observations were made at  
noon in Table 5, and an attempt has been made t? adjust 
the maximum to the proper civil date by recording it as 
of the previous date. Since July 6, 1889, m&uimum and 
minimum readings have been made at the evening obser- 
vation hour and the date regarded as the civil date on 
which the observations were made. The manner in 
which the readiii were adjusted to the two times of 

set during the period of two records, noon and 9 p. m., 
are not stated in the record. 

The early record does not state the type of thermom- 
eters used to obtain mLsimum and minimum tempera- 
tures, but it is probable that they were of the usual Signal 
Service pattern. Since the beginning of observations in 
the Meridian Circle House the self-registering instruments 
of the Signal Service and Weather Bureau type have 
been in service. When an observation was missed the 
m&simum and minimum temperatures have sometimes 

location in the r3 ace between the walls of the hB eridian 

records of other times of o g. servatioii. From July 1,1888, 

observation and t r e time at which the instruments were 

from the therniogra h trace, but the 
all occasions where t %. is has been done. 

BROUND PLAN. 
LICK OBSERVATORY. 

1914 

me. 4.-Pb of LIok Obsermtmy showing locations or meteorological instruments at 
various periods since September 11,lSBO. 

in September and October, 1894 ; the resulting corrections 
show the usual irregularity of the recorclin instrument 
but no correction was over three de rees an f the average 
of all com arisons was less than % n ~  a deyee. ~ l i i s  
thermograp lil continued in service until A ri 12, 1909. 
On March 1, 1909, a Richard thermograp:, large size, 
reidin from -25O to + 115O F. was placed in service 
with t % e thermometers. This instrument is the property 
of the U. S. Weather Bureau; it has continued in service 
since its installation, and is now (1914) exposed with other 
thermometers between the walls of the Meridian Circlc 
House. 

Daily mmimum and minimum temperatures have 
been observed since the first record (by Mr. Fraser), 
which included the maximum and minimum tempera- 

Atmospheric rno&ure. 

Relative humidities for the obserrat.ion hours have 
been coniputod since October 1: 18E6, and are avnilnble. 
Until July 3, lSSS, there is no record of the type of in- 
st.rument. used : but, as the nt.ntionar psychrometer (wet 
and dry bulb thermometers) de en2ng on nnturnl ven- 

nst.rononiica1 observations in ~SSS, there is little oubt 
that. this was the ty e of instrument. employed. From 
July 3, lSSS, wet- and)dry-bulb readings have been made 
at, the regulnr observation hours. Until September 30, 
19OS, the readings were still ninde from a stat.ionnry 
sychronieter, esposed be!.ween the north wrrlls of t.he 

heridinn Circle House (see fig. 2 nnd B in 6g. 4). From 
October 1, 19OS, wet.-bulb readings were made from n 
sling thermometer usually inside the Meridian Circle 
House, which, as already stated, is pract.icallp a larg! 
instrument shelter. This method was continucd until 
March 12, 1912.* 

Since May 9, 1012? psychrometer readings have been 
made with thermometers mounted on ti Werrtber BFreau 
whirling npparntus located bet,weon the outer and inner 
north walls of the Meridian Circle House (see H in fig. 4 tmd 
fig. 6j, about 10 feet east. €ram the other therni0mot.ei-s. 
During most of this eriod the wet and dry bulb ther- 

arntus, but, tit times dr 4 u l b  rendmgs have been ma e 
from the st,at.ionnry dr du lb  in its originill location (B in 

d tilstion was in service at  the E eginning of the re ular 

B moniemrs have both i een monnted.on the whirling it - 

fig. 4). Since Septeni l or :30, 19o:<, relative humidit.y has 
a No record can be found of the date on which the use of the sling thermometer we# 

discontinued but the original record of obsemations shows a period of 42 dnye begin- 
ning March I? 1912, during uhich no aet lu!b read@@ were made. After Yayb, lQl2, 
fewer retbulh  thermometers were broken, indltatmg a las danperous method of ven- 
tilation whirling apparatus). .The recollwtitn of the memteis of the ohmatory 8- 

that &e change to the whirl- apparatus w(y1 m d e  a b t  thls time. 
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usually not been computed, although the observation of began; a parently the gage was in place earl in 1886, 

30, 1SS8. The daily re ort shows that this was the 

0.02 inch fell on Bugust 29, 30. and 31. There are no 

the wet-bulb thermomet.er has been continued and re- . but the H rst record sheet in the B e  is dated 5 eptember 

second rain of the rt infal  P year beginning July 1, 1888; 
corded at  each observation hour; it  is possible, Otherefcre, 
to - _  compute humidities, as all the observations are mail- 
able. 

A Weather Bureau hair-hp ogrnph b7 Friea, stand- 

there has been a coniinuous record of relutire humidity 
from this instrument and the records we now 011 file at, 
the Observatory. The record sheets aro chmged Xon- 
days at  noon. The hy ogmph is esposed with the 

walls of the Meridinn Circle House (see B in fig. 4). 
The dew point was regularly computed from wet ancl 

dry bulb readings between July 3, lass, and September 
30, 1903; since that time the computations have not 
been made although the wet- and dry-bulb temperatures 
are available so that coniputations may be made; t.he 
dew point% since March, 1909, may be computed from 
the hygrograph record. 

ard size, was placed in service Bf h r . h  1 ,  1909: since then 

thermometers, and the t f erniogrnph bel ween the nor111 

Precipitation. 

Rainfall and melted snow haa been rneasurod by the 
Draper self-recording rain-gage. The receiving funnel of 
the gage is exposed on t.he roof of the observatory over 
the east vestibule. The rim 
of the funnel is a circle 78 inches in diameter; it is 
3 feet above the roof and about 3 feet from the northenst 
corner of the parapet, which rises 2 feet S inches above 
the roof; figure 3 shows the relations between the gage, 
the roof, and the para et. The rim of the funnel IS 33 

The recordinm apparatus is immediate1 below the fun- 
nel, on the n o r t ,  wall of the vestibule. &eo C in fig. 4.) 
This consistsof a bucket carried on s iral springs; an 

the zero line a t  the top of the record sheet when the 
bucket is empty. Preci itation fallin into t.he funnolis 

the funnel is 
warmed by the office below and also by a lamp (now a 
32-candlepower carbon electric lamp) which is kept burn- 
ing during snowfall so that such snow as is caught by the 
funnel is melted and flows into the bucket. As water 
flows into the bucket the springs are extended and the 
recordin- pen is carried down the sheet until the 0.50- 
inch mar% a t  the bot.tom of the sheet is reached; at  this 
point the weight of the water in the bucket is sufficient 
to overcome its stability, the bucket automatically emp- 
ties by tipping, and is then carried up by the springs 
until the pen again reaches the top of the record sheet. 
An adjustable weight is attached to the bucket and so 
placed that the tip occurs a t  the instant when the 0.50- 
lnch mark is reached. After the bucket rises to the top 
of tbe record sheet, the water continues to flow in and the 
record of the next 0.50 inch is made in the same manner 
aa the first. The record sheets are changed daily a t  noon, 
the same sheet being used repeatedly unless i t  has a 
record of precipitation. Only the sheets which have 
records of precipitation are filecl, but a record is kept of 
days with rain so there is no doubt that the record is 
complete for the period since 1588. 

During the period of construction a rain 
known type was used; this gage was placec in sorvice 
December 2, 1880. The recipitation for November, 

pears as such in Table 3. There is no record of t e 
time at which the observations from the Draper gage 

(See fig. 4, C and fig. 3.) 

feet above the groun ip and 4,239 feet, abore sea level. 

ink pencil attached to the bucket ma R es a trace along 

carried by a tube to tEe bucket beow; P 

Fge Of yn- 

E 1880, was estimated at  h al? an inch a t  the time ancl a - 

records of stick medsuremehts of rainfall, the amounta 
from the record sheets being reported to the Signal Service 
and, later, to the Keather Bureau. 

Records of Lwowfdl and of snow on the ground are 
imperfect. Becltuso of the esposed position of the 
observatory, siiowfall niensurenients here are of very 
doubtful vdue. The relation between the amount of 
snow caught by the funnel of the rain gage and the 
actual snowfall has not been determined and such de- 
termination will be exceedingly difficult. The recorded 
preci itateion includes the water-equivalent of the snow 

flows t,o the recording bucket. The questions of loss by 
evaporation during melting and of loss in the tube have 
never been studied here; but both these losses are prob- 
ably a sniall percentage of the necessq  loss, due to wind 
d u h g  precipitation. 

caug K t by tlie funnel as this snow is a t  once melted and 

Wind directwn. 

During the period of construction the eneral wind 
direction for tlie day was at  first estimate % . With the 
be,oining of the thnce-daily observations in J u l t  1888, 
and probably since 1885, wind direction was o served 
by means of a vane about 11 feet long with a Weather 
Bureau ty e of head but a single board tail measuring 

niount~d on a staff about 30 feet high,located directly 
over t.lie Secretary’s office. On July 

the tower by tho hleridirin Circle House; this location is 
shown by G in figure 4 ancl in figure 2. The new ex- 
posure probably gives the true direction of the wind more 
nenr!-y than the old. The vane is mounted on a staff 7 
feet in height, making the vane 42 feet above the ground 
ancl 4 3 s  feet above sea level, referred to the bench on 
the marble floor of the observator . The daily wind 
directions reported to the Weather Jureau have usually 
been coniputed from the records of wind direction a t  the 
observation hours. 

1lGu.i velocity. 
Wind ve1ocit.y has been recorded from dial readings of 

a Robinson cup-aneniometer of the Signal Service pat- 
tern (arms about. 7 inches l o  the centers of the cu 9). 
The nncmometer was mounted on 3 staff about 20 f eet 
high? above the roof oyer the cent.ra1 pcrtion of the obser- 
vatory until May 27. 1591. Its then position with relrt- 

were 60 feot, above the pound and 4,256 feet above The t e 
tion to the building is shown by F in figure 4. 

sen-level plene to which the bench mark on the marble 
floor refers. Since May 27, lS91: tho es osure has been 

about. 5 feet. long. This esposiire is shown by G in figure 
4, dso by figures 2 and 3. Tho cups are 40 feet above 
the ground ancl 4!24G feet above sea level. The present 
esposure is probnbly goocl for all directions except the 
southeast., the direct.ion from which the strongest winds 
gonernlly come. Comparisons between the ex osure 
ovor the observatory and that. over the tower goints 
F e,nd G in fig. 41. ninde in Jn.nuarV, 1895, when the wind 
was almost continuously froni the sout,herrst, indicate 
that the recorded velocities of the southeasterly winds 

about 53 f eet long by 11 inches wide. This vane was 

5, 1893, the vane m-m moved to t.he nort % east corner of 
(See E in fi . 4.) 

over the tower by the hleridian Circle 8 ouse on a staff 
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Mercurial barometer .......... 
B- h..  ................. 
Dry-bult thermometer.. ..... 
Webbulb thermometer *. .... 
Whirlingap aratus* ......... 
Maximum tI!ermometer.. 
Minimum thermometer. .......... 
Thermogra h *.. ............. 
Hvmgrap~ .  
Rhin-gage.. .................. 
Wnrl vane.. ................. 

................. 

are considerably lower than the indicated. velocities from 
the old exposure. The recorded velocities of south- 
easterl winds are also lower than the recorded velocities 

All records of wind velocit fire those recorded directly 

(3:l) indicated b 7 the dial as miles of wind niovenient. 
No attempt has teen made to correct the dial readings 
to ths true wind movement. and velocity. In rtddition 
to the dial rendin , wind travel has been recorded elec- 

register"); this register is located just, yest of the re(-ord- 
ing device of the rtiin gripe in the vestlbuk of the Obser- 
vatory (C in fig. 4). 'I he anemometer itnd the single 
register were installed in 1854,O but the file of record 
sheets at  prosent nt the observatory begins with July I ,  
IS%. Records of dial readings and totnl indicated wind 
travel begin October 1,1SS6, and, oscepl for periods when 
the anemometer was out cf service because of ice or 
othor hindrances, are continuous from that dnte. Origi- 
nally the circuit to the single register was closed at erery 
mile of indicated wind travel (one-third mile of cup travel) 
and a record made on the sheet. On June 7, 18:.;0, sonie 
of the contact pins wero cut off, so that the circuit W:IS 
closed and the record on the sheet marked every fifth 
mile of indicated wind travel. 

of win B s of the same apparent force from other directions. 

from the cup travel by the f? sed ratio of the instrument 

trically on a Signa T Service pattern anemograph ("single 

Fortlnclstarn,O.~~inchbore ....... Z939 I Oreem. ................. Draper weiqhin mercurial. I Draper. 
Spherical bulb.%ignal Service.. ... 21154 Green. 
Cvllodrical bulb Weather Bureau. 5975 Do. 
Weather Bumad ............................ Fr1e.z. 

888 O m .  
do. .......................... 8915 Do. 

Richard large size.. .............. 8990 Richard. 
Weathe; Bureau.. 14 F r k .  
Draper self-recording (welghing). ............ Draper. 
11-foot, flat tall ........................................ 

......... do.. .......................... I 
................ 

NONINSTRUMENTAL OBSERVATIONS. 

A record of wind velocity on the Hazen scale is avail- 
able for the observation hours from July, 1888, to Sep- 
tember 1993, in addition to the instruniental record 
of wind movement. 

The amount of cloud in tenths of the sk has been 

the occurrence of fog in the valleys below has also been 
recorded. Before July, 1888, there are occasional notes 
of the occurrence of fog, but no regular record seems 
to have been ke t. The general character of tlie day 

vations, but there is no record aside from the regular 
observation hours. 

Records of occasional phenomena have also been 
entered from time to time on the reports and are recorded 
in the observation books. The completeness of thcse 
records has, however, varied widely with the individual 
observers. The necessities of the astronomical work 
of the observatory, which is its main business, have pre- 
vented a complete record except at the observation hours. 

estimated at each observation hour since JU s y 3, 1888; 

has been reporte 5 from the record of the regular obser- 

OBSERVERS. 

The actual observations have been made for the most 
art by the membeis of the astrononiical stafl' since 

fuly 1, 1888; before that time they were made chiefly 
by Mr. Thomas E. Fraser, the superintendent of con- 
truction. A full list of the observers, with the periods 
of their services will appear in a future publication of 
the observatory. 

METEOROLOQICAL CONSTANTS OF THE STATION. 

Table 2 shows in summarized form the princi a1 
changes, with dates, in the constants of the station. &e 
instruments in service May 30,1914, are listed in Table 2,  
which also states the instruments now on the property 

-4nemometer. ........... ...._I Siqnal Service.. ....................................... 

* See Publinrtlons of the Llck Observatory, ls;, 1, pt. 9, p. ml. 

Anemograph.. ................ Slgnal Service single register.. 
! 

list of the Weather Bureau tls loaned to the Director of 
the Lick Obsx-vator . All elevations above sea level 
depend upon the va 9 ue, 4,239.46 feet, adopted as the 
altitude of the bench mark on the marble floor of the 
observatory. 

TABLE 8.-hfeteoroloqiml in8truments ,in service May 80, 1914, at Liek 
Observatoty, Nount Hamilton, Cul. 

.......... .-...I Hahl. 

[+37' 20' N; 1-121@ 38' W. H-4212 ft.; hr-7 ft.; 
H.==4216 It.; 4 - 4 0  It.] 

b-33 It.; Hp4239 it.; 

~~ ~ 

Pattern. I Number. I Maker. I Instrument. 

* Property 01 the Uritad States Weather Bureau. 

PRECIPITATION AND TEMPERATURE OF MOUNT HAMILTON. 

The monthly, seasonal, and annual rainfall of Mount 
Hamilton since the beginning of the record is shown by 
Table 3. The data are those observed by the observa- 
tory, but tlie results have been checked b the records of 

investi ated by reference to the ori inal observations. 

winter months where snowfd was indicated in the 
re o rb  sent to the Weather Bureau a t  the date of the 

reported by storms only. ?'able 3 the catch of the 
rain gage line been repoi-ted in all cases; this includes rain, 
melted snow, and precipitation froni clouds surrounding 
the observatoiy which might be classed as fog a t  times; 
the record is that of the total le  istered catch of the rain 

over the actual precipitation owing to the exposed loca- 
tion of the gage. 

TABLE 5.--dionthly, seasonal. and aniiwl preeipitutwn nt Lick 
Observatory, Mount Uaniilton, C'al. (Inchea.) 

the United States Weather Bureau an C Y  all differelices 

The on 7 y important differences am to t e found in certain 

fa P 1, but the catch of the rain we, including melted snow, 

gage and in most cases is pro E ably under rather than 

[IIr-4,239 It.; hr-33 ft.] 

i9oi-m.. o aoji .osz.19 z.89 1.81 1.41 8.14 6.19 a61 
1902-W.. 0 0 0 12.09 3.01 8.11 8.88 2.20 9.8 1.12 



JUNE, 1914. MONTHLY WEATHER REVIEW. 345 

Month. 
1MLn.l Dale. 
I---- 

Tmm 3.-Monthly, seaaonul, and cmnuu~m'pi ta t ion at Lick 
Obrsnratoty, Mount Hamillon, Cal. ontinued. 

Max. Date. Mln. 

.F. OF. 
97 14,1888 30 
93 23.1888 84 

88 12,13.1892 13 
23,1899 
6,1900 } l7 

74 6.1893 6 
74 18,lSW 13 
76 26,11187 19 
80 13 lam aa 
(18 31:1910 21 
90 23,1995 as 

1 72 { 

1.m 1.98 
3.84 4 . w  
2.05 11.66 

10.26 9.81 
7.77 5.02 
2.96 18.18 
6.87 6 . I  
1.77 15.7% 
3.22 4.44 
2.28 5.42 
6.05 11.57 

September 
October ... 
November. 
December. 
Jnnusrv ... 
Februiry.. 
Marrh _.._. 
P U  _ _ _ _ _ _  

ay __.___. 
June. ...... 

P 
G B  -- 
9.53 8.06 
3.m 5.91 
5.76 9.72 
4 6912 Bo' 
4-2R 1'951 

3.12 3.28 
4.37 7.00 
0.50 3.96 
0.48 3.40 
5.24 1.511 

g:@ 4:051 

93 1.1982 1 30 25,1801 
90 12,1901 I 2% 29,1901 
R9 12.13,1892 13 19.23.1900 

52 { %:E } 17 { 20,1911 25,1899 
i4 6.1893 6 14,lgsS 
74 18.18% 12 12.laS4 
80 29,1591 : 18 14.1881 
82 27.1SR1 21 13,ISS 
90 l9,laSl 21 1,1901 
92 6,1883 29 3.1902 

4.38 0.45 
1 3 6  2 2 7  
1:PlI 3:15 
1.14 0 42 
0. i o  2: 39 o 031 n 13 
0: 91' 0: 12 
1.35; 0.55 

0 O3'33.M'1811901 35 .n  
0 'B.251906 23 04 

1.15138. e imi 45: 76 
0.9' 42.39 1907 39.47 
0.0:l "23.931008 21.30 
0 38.84 1909 43.11 

0.0724.971910 i7.m 
0 33.29 1911 .u. 12 

0.4418.24 1912 30. !I? 
0.07 19-48 1913 3.46 __.._I ..... I ......... 

Avemg~s0.010.020.381.55! 2.83 6.07 6.M 4.55 5.34 2 62 1541 0.34131.m; .._. I .._-. I I I  I I I II I I : I - I  I , , , , , , ,. , , , . I . - .  

The temperature data for Mount Hamilt.on have been 
compiled in Table 4. The data since July, lSEiS, have 
been compared with those ublished by t.he Weather 
Bureau, and are in essentia a reement with them; in 

have been com uted from the original record and the 
means derived P rom the new computation entered in the 
table; all additions have been macle by an adding nia- 
chine. The avera es hare been determined from the 

,presented in Table 5, have been coinpiled from the 
original records. Owing to the differences in the espo- 
sure conditions the extremes before October 1, 1S85, 
have been separated from those observed since that date. 
This se aration has not been made for the means, as it is 

and the true mean temperatures for those nionths is 
less than the error they introduce into the averages, and 
it is desired to show the complete record of the station. 

the few cases of disagreement Pg t e data for the months 

means entered in t a e table. The extreme temperatures, 

probab P e that the difference between the older nieans 

TABLE 4.-Monthly and seasolid mmn tenipmatzires at Lick Obscrvatoy, 
Mount Hamilton, Cal. (OF.) 

1880-1881.. .... 
1881-1883. ..... isssiaw. .... 
188SIW.. .... 
1884-1885 ...... 
1885-1%?6. ._. . - 
lml-1887. ..... 
1887-1888. ...... 
l s f I 8 - 1 ~ ~ .  - _ _  - 
18891m..  -. . - 
1890-1s91 ...... 
lbl-18 92...... 
11193-1893.. .... 
lR93-lR94.. .... 
1804-1895.. .... 
1895-1m ...... 
18961.W7 ...... 
1897-188s.. .... 
1898-1899.. .... 
1899-1oOo... ... 
1-1901.. .... 
1901-1902 ...... 
19021903. ..... 
ISM1 9M... ... 
1 w - 1  m...... 
1905-1908.. .... 
19Oelwn.. .... 
Iwn-l9ns.. .... 
1 m . 1  Bog...... 
190%1910.. .... 
MO-1911 ...... 
1911-1912 ...... 
1912-1913 ...... 
1913-1914.. .... 

.......... 65.B 61.6 
69.4 66.7 62.2 45.6 
72.5 73.3 68.0 50.6 

75.2 71.8 63.4 58.6 
67.1 66.4 57.5 54.5 
74.4 70.2 62.8 51.6 
85.7 69.8 64.1 55.3 
70.5 72.0 62.4 58.2 
73.4 8B.9 56.0 53.8 
65.5 64 6 M.4' 50.1 
67.01 6915 66.01 58.01 

48.7 
38.4 
44.1 
50.0 
52.5 

4s. 3 
53.4 

49.9 
56.5 
52.1 
51.8 46.91 

57.6 
47.9 
44. s 

46.9 
51.0 
50. 4 
41.6 
48.2 
51.0 
46.2 
43.7 
49. 6 
513.7 
41.4 
4s. 0 
4s. 6 
49. R 
43.8 

..... 

43.0 42.5 44.0 
41.8 35.8 35.4 
47.? i 45.2 39.2 
46.4, 46.0 40.0 
41.0 49.0 47.1 .......... 49.4 
50.4 43.6 33.0 
40.6 35.6 44.6 
46.2 41.1 45-6 
34.8 .30.6 36.6 

35.8' 44.1 42.4 
41.1 51.3 39.9 
41.8 35.9 35.6 
37.2' 36.4 45.6 
41.4' 45.2 46.5 
45.4 41.5 36.3 

I 
46.6! 'I 41.0 35.R 

46.4 

51.0 
39.2; 
51.9 

51.4 

41.71 

41.4 
12.6: 
37.2; 
40. 41 
42.8, 
43.4 
32.81 
39.1, 
39.0 
18.1, 
44.0 
36.6 

3s. 7 
44.4 
40.2 
37.4 
44.6 
37.4 
47.0 
44.0 
31.3 
41.1 
49.9 

40. o 

TABLE 5.-&rrcmc tnperaturea at Liek Obsenmtocy, Mount Hamilton, 
Cal., fnnn Sept. 11. 1880, to May 81,1914 (OF.). 

~~ ~ 

I From September 11,1880. I From October 1,1885. 

OF. .F. 
July ....... 87 14,1R88 3,1902 
August ...I 96 1 17,1885 I 1 16,1902 

Dab. 

3, laoa 

25,1901 
as, 1901 

19, 23, 1900 r a51899 
L 20'1911 

14'1888 
4: 1899 

29.1887 
12.1911 
1,1901 
3.1902 

J8n. 1- 

16,1902 

NoTE.--S~CE October 1 1835 the exposure has been the same 7 feet above the ground 
between the north walls oi the keridian Clrcle House. Before dctober 1 1885 the eupo- 
sure was in a box In the saddle about 200 yards northeast of Obwdtory'Peak and 
about 70 feet lower. 

CONOLURION. 

The nietcorological record at, Mount, IIamilt.on has 
been kept. continuouslo for nearly 34 years; during the 
last. 2SC) FCHPS the esposurc? of the insiruments, esce t. the 

thc h s t  26 y e i m  the administration and the routine 
have remained unchiln@. The record, therefore, fur- 
nishes a considerable body of dafn for a study of the 
mountain climntology of central Cnlifornin. 

Bureau is situated at  Sail Jose in the Santa Clnra Valley, 
near the foot of the mountain : t,here are, consequently, 
arnilnble rocords of undoubtcd value for a comparison 
of the c1iniat.e of t.he niountnin wiih that. of the valley 
below. Suc.*h a st.urly is now cnnt,emplated by the Uni- 
versity of California and it! is hoped that. the results of 
the study will furnish a hatter understanding of the 
climatolog of the Coltst, Ran. e rogion of this portion of 

anonionyeter and vane, hns h e n  unchiLnged : and B urine 

cidly fort.iinatc, that a regular stntion of 

the State t rl an has been possib 7 e heret.ofore. 

THE NEGIZCT OF ATXOSPHERICS. 

The eat neglect of the study of the atmosphere, both 

compared to the study of othcr subjects that are less m- 
portant to the human rar'e, is common both to Europe 
and America. It can only be esplained by a recognition 
of the fact that. the study of the atmosphere in general 
has not yet been pushed to such a degree as to have at.- 
tnined grent. pritcticnl iniportance in the business inter- 
ests of tho world. Ws have not yet learned to control 
the storms or to make detded, accurate long-range 

tated and indeed absolutely assured. when the study is 
taken up in earnest from the point of view of the esperi- 
mental hysicist ral her than that of merely observational 

brawn and muscle, are the powers that Man must use in 
his search for the keys that will open the flood gates of 
the clouds and the winds. 

The rapid progress of our howled e of the upper 

by stu f onts and teachers in universities and colleges,. as 

predictions of wind and weather. Rut the rapid a 
proach of this dosirnblo attainment, will he greatly faci 

climato r ogy. The mind, the brain, the intellect, not 

atmosphere, esperinient d work with ba f loons, the prog- 


